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CARBON EMISSIONS REDUCTION THROUGH
SOLAR-WIND HYBRIDS: AN ASSESSMENT OF THE
NATIONAL SOLAR WIND HYBRID POLICY 2018

AUTHORED BY - THIRSHAL MERCY A

ABSTRACT:

The urgent need to combat climate change has driven the global energy sector toward
renewable sources, with solar and wind emerging as key technologies in reducing carbon
emissions. However, the intermittency and variability of these energy sources present
challenges to stable energy generation. Solar-wind hybrid systems, which combine the
complementary nature of solar and wind energy, offer a promising solution to enhance
efficiency and reliability. This paper evaluates India's national solar wind hybrid policy 2018,
which aims to promote the development and deployment of hybrid systems to optimize
resource utilization, improve grid stability, and significantly reduce carbon emissions. the
assessment examines the policy’s framework, its objectives in promoting large-scale hybrid
energy systems, and its role in achieving India's carbon reduction targets. It highlights the
technical advantages of hybrid systems, such as the potential for more consistent power
generation and reduced dependence on fossil fuels. Furthermore, the study delves into the
policy’s impact on lowering the levelized cost of electricity (LCOE) and enhancing the
financial viability of renewable energy projects. The paper proposes policy enhancements and
technological innovations necessary for overcoming these barriers. Ultimately, this study
demonstrates that solar-wind hybrids, underpinned by supportive policy measures, can play a
vital role in accelerating India's clean energy transition, reducing carbon emissions, and

contributing to global climate goals.

KERWORDS: Climate Change, Renewable Sources, Solar Energy, Wind Energy, Carbon

Emission, Clean Energy.
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INTRODUCTION

India is facing increasing pressure to reduce its carbon emissions due to its heavy reliance on
fossil fuels for energy, particularly coal, which contributes significantly to greenhouse gas
emissions. As part of its commitment to combat climate change, the Indian government has
introduced various policies to promote the use of renewable energy. One such policy is the
National Solar Wind Hybrid Policy 2018, which aims to integrate solar and wind power
generation to optimize resource use and increase the efficiency of renewable energy systems.
Solar-wind hybrid systems offer the potential to reduce carbon emissions by harnessing the
complementary nature of solar and wind resources, leading to a more stable and consistent
energy supply. This policy not only supports India's renewable energy targets but also
contributes to global climate goals by decreasing the country’s dependency on fossil fuels. The
objective of this assignment is to assess the potential of solar-wind hybrids in reducing carbon
emissions and evaluate the effectiveness of the National Solar Wind Hybrid Policy in meeting
these goals. By analysing current energy trends, policy provisions, and real-world projects, this
study aims to provide insights into how hybrid renewable energy systems can play a pivotal
role in India’s transition to a low-carbon future. Introduce the role of greenhouse gases in
driving climate change and the significance of carbon emissions globally and within India.
India's energy sector accounts for over 40% of its total greenhouse gas emissions, primarily
driven by coal consumption in electricity generation. the majority of India's energy comes from
fossil fuels, leading to significant carbon emissions.Climate Commitments Reference India’s
commitments under international agreements like the Paris Agreement and its Nationally
Determined Contributions (NDCs). India aims to reduce its emissions intensity by 33-35% by
2030, relative to 2005 levels.the policy was designed to address energy security, integrate
renewables, and reduce emissions.Solar-wind hybrids help optimize land and infrastructure

use, which is especially crucial in densely populated countries like India.

Research Objectives
1. To assess how effective the National Solar Wind Hybrid Policy is in reducing carbon
emissions through hybrid energy generation systems.
2. Evaluating the Impact of the Policy on Carbon Emissions: This involves quantifying
the extent to which the policy and the adoption of solar-wind hybrid projects can reduce

carbon emissions in India’s energy sector.
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3. Assessing the Technical and Economic Benefits of Solar-Wind Hybrids: The
research will analyse the advantages of integrating solar and wind energy, such as
improved grid stability, better resource utilization, and cost-effectiveness.

4. ldentifying Policy Challenges and Recommendations: The research aims to identify
any gaps or limitations in the existing policy framework and provide recommendations
to improve its effectiveness in supporting renewable energy expansion and emissions

reduction.

Scope and limitations:
The scope of this research is confined to India’s energy sector and focuses on the
implementation and impact of the National Solar Wind Hybrid Policy 2018. The
research is limited to India, a country with significant potential for solar and wind
energy due to its geographical diversity.The focus is on the renewable energy sector,

specifically the hybrid systems that integrate solar and wind energy generation.

NATIONAL SOLAR WIND HYBRID POLICY 2018

The National Sun powered Wind Crossover Arrangement 2018 was presented by the
Government of India to address the challenges of renewable vitality integration and advance
the effective utilize of renewable assets by combining sun oriented and wind control era.
Agreeing to the national wind-solar cross breed approach issued by the service of modern and
renewable vitality on, May 14, 2018, the policy's essential objective is to give a system for
advancing expansive grid-connected wind-solar PV (photovoltaic) crossover frameworks for
the most successful and productive utilize of wind and sun powered assets, transmission
foundation, and arrive. The cross breed approach has been consolidated keeping in intellect the
long-term maintainable objectives. The arrangement moreover permits for the utilize of battery
capacity in the half breed extend to upgrade yield and decrease inconstancy. It coordinates
administrative organizations to create the vital benchmarks and directions for wind-solar half
breed systems.14 The arrangement points to maximize the benefits of both vitality sources,
decrease reliance on fossil fills, and contribute to the lessening of carbon emanations in line

with India’s climate goals.

1. Destinations of the Policy
1 Give a comprehensive system for the advancement of huge grid-connected wind-solar
photovoltaic (PV) half breed framework for effective utilization of transmission
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foundation and land.

(1 Diminish changeability in renewable control era and accomplish way better network
soundness.

(1 Energize modern innovations, strategies, and way-outs including combined operation of
wind and sun oriented PV plants

1 The approach points to quicken the development of renewable vitality capacity in India.
The nation has set a target of accomplishing 500 GW of renewable vitality capacity by
2030, and cross breed frameworks are anticipated to contribute altogether to this target.

(1 By permitting for the shared utilize of framework (such as inverters, arrive, and
transmission systems), crossover frameworks diminish the taken a toll of control era.
This comes about in a lower levelized fetched of vitality (LCOE) compared to standalone
sun powered or wind plants.

[1 The approach points to accomplish 10 GW of introduced solar-wind cross breed capacity

by 2022, contributing to India’s broader renewable vitality target of 175 GW by 2022.

2.Features of National Wind-Solar Half breed Policy

(1 It has been given in a half breed venture, subject to the condition that, evaluated control
capacity of one asset be at slightest 25% of the evaluated control capacity of other assets
for it to be perceived crossover project.

(1 The Approach gives for the integration of both vitality sources i.e. wind and sun based at
substituting current (AC) as well as coordinate current (DC) level.

1 1t looks for to advance modern half breed ventures as well as hybridisation of existing
wind and sun oriented ventures. It permits hybridisation of existing ventures (wind or sun
powered) with higher transmission capacity than authorized one, subject to accessibility
of edge in existing transmission capacity.

71 1t will be on the tariff-based straightforward offering handle for which Government
substances may welcome bids.

) The arrangement grants the utilize of battery capacity in half breed ventures for upgrading
yield and decreasing variability.

1 It commands the administrative specialists to define vital benchmarks and controls for

wind-solar crossover frameworks.

3. Targets for Emissions Reduction
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The policy supports India’s broader climate goals by contributing to the following targets:

. Reducing the Emissions Intensity of its GDP by 33-35% by 2030 (compared to 2005
levels), as part of its commitments under the Paris Agreement.

. Achieving 175 GW of renewable energy by 2022, including 100 GW from solar and
60 GW from wind power, with hybrid systems playing a crucial role in meeting these
targets.

. Achieving Net Zero Emissions by 2070, in line with India's long-term climate
commitments. The government introduced "must-run” status for hybrid projects,

ensuring that energy from hybrids is prioritized in the grid.

4.Long-Term Vision and Future Outlook

The National Solar Wind Hybrid Policy 2018 is an integral part of India's long-term renewable
energy strategy. By promoting hybrid systems, the policy seeks to create a more reliable, cost-
effective, and sustainable energy system that can meet India’s growing energy demand while
reducing its reliance on fossil fuels.As the cost of renewable energy continues to decline, hybrid
systems are expected to play an increasingly important role in India’s clean energy transition,
driving both economic growth and environmental sustainability. The policy is designed to
evolve with future advancements in renewable energy technologies, particularly in storage
solutions and grid management, ensuring that India remains on track to meet its carbon

reduction goals.

ASSESSMENT OF CARBON EMISSIONS REDUCTION POTENTIAL

The assessment of carbon emissions reduction potential under the National Solar Wind Hybrid
Policy 2018 is critical to evaluating the effectiveness of hybrid systems in mitigating climate
change. This section focuses on analyzing how much carbon dioxide (CO:) emissions can be
reduced by integrating solar and wind power, along with the policy's impact on India's energy
transition. The assessment involves examining the technical, economic, and policy aspects of

solar-wind hybrids and their contribution to India's climate goal.

1. Methodology for Assessing Emissions Reduction

To assess the emissions reduction potential of solar-wind hybrid systems, several factors need
to be considered, including:
. Current and Projected Energy Demand: Estimating the energy demand in India and

how hybrid systems can contribute to meeting that demand by displacing
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conventional energy sources like coal and natural gas.

Emissions Factor of Grid Electricity: The emissions factor represents the average
CO: emissions per unit of electricity generated in the country, which is typically
higher for coal and natural gas. By calculating the avoided emissions from replacing
fossil fuel-based generation with solar-wind hybrids, the emissions reduction can
be quantified.

Capacity of Solar-Wind Hybrid Projects: The scale and number of hybrid projects
implemented will determine the total emissions reduction potential. Larger hybrid
projects can displace more fossil fuel-based electricity and lead to higher reductions in

carbon emissions.

Key Steps in the Methodology:

1.

Energy Mix Analysis: Evaluate India's current energy mix, which is dominated by
coal (approximately 55% of installed capacity), and project how solar-wind hybrids
can replace fossil fuels.

Renewable Energy Contribution: Estimate the contribution of hybrid systems to
India’s total renewable energy capacity (with a target of S00 GW by 2030).
Carbon Avoidance Calculations: Calculate the amount of CO2 emissions avoided
by generating electricity from hybrid systems instead of coal or natural gas. For
example, coal emits around 0.98 kg of CO: per kWh, while renewable energy
sources like solar and wind emit negligible direct emissions.

Scenario Analysis: Develop multiple scenarios—Ilow, medium, and high adoption
of hybrid systems—and calculate emissions reductions under each scenario.
Footnote: A life-cycle approach takes into account emissions across the entire

lifespan of energy generation, from production to decommissioning.10

2. Analysis of Emissions Reduction Potential under Different Scenarios

The reduction in carbon emissions will depend on how extensively solar-wind hybrids are

deployed. Three scenarios can be analyzed to understand the range of potential outcomes:

Scenario 1: Low Adoption (Conservative)

Estimated emissions reduction: In this scenario, hybrid systems may only replace a
fraction of the existing coal-based generation, leading to moderate emissions
reductions. For example, a 5-10% share in the energy mix could result in avoiding

100-150 million tons of CO: annually.
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Scenario 2: Medium Adoption (Baseline)

. Estimated emissions reduction: This scenario could see hybrid systems replacing
up to 20-30% of coal-based power generation, leading to the avoidance of
approximately 200-300 million tons of CO- emissions annually.

Scenario 3: High Adoption (Ambitious)

. Estimated emissions reduction: In this scenario, hybrid systems could displace up
to 50% of coal-based generation, resulting in 400-500 million tons of CO2 emissions
avoided annually.

3. Factors Influencing Emissions Reduction Potential

. Energy Storage: The integration of battery storage systems enhances the reliability
of hybrid systems, allowing them to supply consistent power during periods of low
solar or wind activity. This minimizes the need for fossil fuel-based backup power
and maximizes emissions reduction.

. Technological Advancements: Ongoing improvements in solar panel efficiency,
wind turbine technology, and grid management systems can significantly enhance
the emissions reduction potential of hybrid systems.

. Policy and Regulatory Support: The effectiveness of the National Solar Wind
Hybrid Policy 2018, alongside other government initiatives, in encouraging the
development of hybrid projects will directly impact emissions reduction. Strong
financial incentives, streamlined project approvals, and support for infrastructure

development are essential for achieving high levels of adoption.

4.Role of Renewable Energy in Emissions Reduction:
India has set ambitious renewable energy targets to mitigate emissions. The country aims to
achieve 500 GW of renewable energy capacity by 2030 as part of its climate commitments.
As renewables like solar and wind power increase in their share of the energy mix, they can
significantly offset emissions.
e Solar-Wind Hybrid Systems: By integrating both solar and wind power through
hybrid systems, the intermittency challenges of renewable energy can be addressed, and
carbon emissions can be further reduced. Solar-wind hybrids can displace fossil fuel

generation and provide cleaner, more sustainable electricity with minimal emissions.

5. Government Initiatives to Reduce Energy-Related Emissions:

To address the issue of emissions, India has introduced several policies aimed at promoting
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cleaner energy sources, such as:

National Action Plan on Climate Change (NAPCC): Launched in 2008, it includes
missions dedicated to enhancing solar energy, improving energy efficiency, and
reducing emissions.

National Solar Wind Hybrid Policy 2018: Encourages the development of hybrid
energy projects to optimize the use of renewable resources.

Perform, Achieve, and Trade (PAT) Scheme: Aims to improve the energy efficiency
of large energy-intensive industries, indirectly reducing emissions from the energy

sector.

Solar-Wind Hybrids for Carbon Emissions Reduction

Solar-wind hybrid systems integrate both solar and wind power generation into a single setup,

optimizing the strengths of each resource. These systems are increasingly seen as a viable

solution for reducing carbon emissions in countries like India, where the energy sector is

heavily reliant on fossil fuels. By leveraging the complementary nature of solar and wind

energy, hybrid systems can address some of the challenges faced by standalone renewable

energy sources, particularly intermittency and grid reliability.

1. Potential of Solar-Wind Hybrids in Reducing Emissions

Complementary Energy Resources: Solar power is typically strongest during the
daytime, while wind power tends to be more abundant during the night or in specific
seasons. This complementarity helps provide a more consistent and reliable energy
supply throughout the day, reducing the need for backup power from fossil fuel sources.
Carbon Emissions Reduction: Hybrid systems can significantly reduce carbon
emissions by displacing electricity generated from coal and natural gas plants. For
example, a 1 MW hybrid solar-wind plant can avoid around 2.5 to 3 tons of CO:
emissions per megawatt-hour of electricity produced, depending on the location and
the ratio of solar to wind capacity.

Scalability and Land Efficiency: Hybrid systems require less land than standalone
solar and wind projects combined because the same land area can be used to install both
solar panels and wind turbines. This improves the feasibility of large-scale renewable
energy projects, especially in land-constrained areas, further reducing the reliance on

carbon-intensive energy sources.

3. Contribution to India’'s Emissions Targets
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India has set ambitious goals for renewable energy deployment, with a target of achieving 500
GW of renewable energy capacity by 2030%. Solar-wind hybrids are expected to play a key
role in meeting these targets by providing efficient and scalable renewable energy solutions.
By doing so, hybrid systems contribute to:
e Meeting India’s Nationally Determined Contributions (NDCs) under the Paris
Agreement, which aim to reduce the emissions intensity of its GDP by 33-35% by 2030.
e Achieving Net-Zero Emissions: India aims to achieve net-zero emissions by 2070, and
hybrid renewable systems will be crucial in reducing the energy sector's carbon

footprint in the decades leading up to this target.

Case Studies: Solar-Wind Hybrid Projects in India

Solar-wind hybrid projects are being increasingly adopted across India as a solution to harness
renewable energy more efficiently and reduce carbon emissions. These projects combine the
strengths of both solar and wind power, providing a more reliable and continuous source of
energy. Below are some of the most notable solar-wind hybrid projects in India, illustrating the
success of the National Solar Wind Hybrid Policy 2018 and its impact on emissions

reduction, energy efficiency, and renewable energy expansion.

1. Gujarat Hybrid Renewable Energy Park, Kutch
e Overview: The Gujarat Hybrid Renewable Energy Park is one of the largest hybrid
renewable energy projects in India and the world, combining solar and wind energy
generation on a massive scale. The project aims to have a capacity of 30 GW of
renewable energy, of which a significant portion is hybrid solar-wind installations.
Key Features:
o Spread over 72,600 hectares in the Kutch district, it is designed to use both solar
panels and wind turbines to optimize energy generation.
o This project exemplifies land efficiency by installing solar panels in areas
around the wind turbines, thus making optimal use of space.
o carbon emissions:
o This project, with a capacity of over 1 GW, is expected to displace more than
1.7 million tons of CO2 emissions annually by replacing coal-based power.

« Emissions Reduction:

! Ministry of New and Renewable Energy (MNRE), Government of India. (2018). National Solar Wind Hybrid
Policy 2018.
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o The park is expected to reduce over 50 million tons of CO: emissions
annually, replacing a substantial amount of electricity generated from coal and
other fossil fuels.

2. Andhra Pradesh Solar-Wind Hybrid Park
e Overview: Andhra Pradesh has developed several solar-wind hybrid projects, aiming
to make the state a leader in renewable energy. One of the significant projects includes
a 160 MW solar-wind hybrid plant in the Anantapur district.
o Key Features:

o This project integrates solar and wind energy generation, using cutting-edge
technologies for grid integration and energy management.

o It is designed to maximize energy output by balancing the complementary
nature of solar (available during the day) and wind (more prevalent during the
night and monsoon season).

« Emissions Reduction:
o The hybrid system reduces dependency on coal-fired plants, cutting

approximately 300,000 tons of CO: emissions annually.

3. Karnataka Pavagada Solar-Wind Hybrid Project
« Overview: The Pavagada Solar Park? in Karnataka, one of the largest solar parks in
the world, has integrated wind turbines to create a hybrid solar-wind system. This

hybrid project has a combined capacity of around 500 MW.

+ Key Features:
o The hybrid project integrates solar and wind energy to ensure continuous
generation and to avoid the curtailment of excess solar power.
o Energy storage solutions, such as batteries, are being considered to enhance the
reliability of the power supply.
o Emissions Reduction:
o The project helps to reduce about 400,000 tons of CO. emissions annually,

contributing significantly to Karnataka’s clean energy goals.

2 International Energy Agency (IEA). (2020). Solar PV and Wind Power: Options for Flexible Generation.
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o A 200 MW hybrid plant in Karnataka is estimated to avoid approximately
500,000 tons of CO- emissions annually.
e Lessons Learned:
o Hybrid projects can significantly reduce curtailment issues (wasting generated
electricity) often faced by standalone renewable energy projects.
o Energy storage plays a vital role in ensuring a steady power supply, especially
during off-peak solar and wind periods.

4. Hero Future Energies Hybrid Plant, Maharashtra
o Overview: Hero Future Energies, a private renewable energy company, has
developed a 150 MW hybrid plant in Maharashtra, integrating solar and wind energy.
This is one of the pioneering private sector-led hybrid energy projects in India.
o Key Features:
o The project leverages advanced technologies for efficient grid integration and
forecasting, allowing for a more stable supply of electricity.
o This project also includes future plans for battery energy storage systems
(BESS) to further enhance grid reliability.
« Emissions Reduction:
o By replacing fossil-fuel-based electricity, this project is expected to avoid

approximately 200,000 tons of CO: emissions annually.

5. ReNew Power Hybrid Project, Rajasthan
e Overview: ReNew Power, a major renewable energy company in India, has
commissioned a 300 MW solar-wind hybrid project in Rajasthan. The project is
designed to generate electricity at a lower levelized cost of energy (LCOE) compared
to standalone solar or wind plants.
o Key Features:
o Rajasthan’s vast stretches of land and high solar radiation, coupled with strong
winds, make it an ideal location for hybrid energy generation.
o The project includes cutting-edge remote monitoring and control systems to
optimize energy production and grid integration.

« Emissions Reduction:
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o This project is expected to avoid approximately 500,000 tons of CO:
emissions annually, making a significant contribution to India’s renewable

energy and emissions reduction targets.

6. Greenko Solar-Wind Hybrid Plant, Tamil Nadu
o Overview: Greenko Group, another prominent renewable energy company, has
developed a large-scale hybrid project in Tamil Nadu. This project integrates solar,
wind, and energy storage to create a sustainable and reliable energy supply.
o Key Features:
o The hybrid plant has a capacity of over 500 MW, with plans to expand.
o The project includes battery energy storage systems (BESS), allowing the
stored energy to be dispatched when renewable generation is low.
« Emissions Reduction:
o The project aims to reduce over 600,000 tons of CO: emissions annually by
displacing coal-based generation.
e Lessons Learned:
o Energy storage is critical for maximizing the potential of hybrid systems,
especially in meeting fluctuating demand.
o Hybrid systems can contribute to grid stability, particularly in states with a high

renewable energy penetration.

Key Takeaways from the Case Studies

e Carbon Emissions Reduction: Across all the projects, significant emissions
reductions are achieved by replacing fossil fuel-based electricity with clean, renewable
energy. The hybrid nature of these projects enhances the reliability of renewable energy
generation, making it a more viable alternative to coal and natural gas.

e Technological Advancements: Hybrid systems are benefiting from advances in smart
grids, forecasting, and energy storage, which enhance operational efficiency and
minimize energy wastage.

e Policy Support: The National Solar Wind Hybrid Policy 2018 has been crucial in
driving the development of these projects, providing financial incentives and regulatory

frameworks that make hybrid energy systems feasible.
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e Private Sector Involvement: Private companies are playing an increasingly important
role in the deployment of hybrid systems, often leading innovation and project
development in collaboration with government policies.

These case studies demonstrate the immense potential of solar-wind hybrid systems in reducing
carbon emissions, optimizing renewable energy generation, and contributing to India’s clean
energy goals. As the hybrid sector grows, these lessons can help guide future projects and

policy development.

Challenges and Limitations

While solar-wind hybrid systems present a promising solution for reducing carbon emissions
and boosting renewable energy capacity, several challenges and limitations need to be
addressed to fully realize their potential. These challenges encompass technical, economic,
policy, and regulatory aspects that can impact the development, scalability, and effectiveness

of solar-wind hybrid projects in India.

1. Technical Challenges
a. Grid Integration and Stability

e Grid Infrastructure: The integration of hybrid systems into India's national grid
presents significant challenges. The grid needs to be modernized to handle the
variability and intermittency of renewable energy, which fluctuates depending on
weather conditions. Solar and wind power can cause grid instability, especially during
peak production times, leading to issues like voltage fluctuations and power quality
problems.

b. Energy Storage

o High Costs: While energy storage technologies like battery energy storage systems
(BESS) can help address the intermittency of solar and wind energy, they are still
expensive. The high cost of batteries adds to the overall capital cost of hybrid projects,
which can deter widespread adoption.

o Limited Capacity: Current energy storage technologies have limited capacity, making
it challenging to store sufficient power during low generation periods, such as nighttime
or cloudy, windless days

c. Land and Resource Availability
e Land Use Conflicts: Hybrid projects require substantial land areas to co-locate solar

panels and wind turbines. In densely populated regions, acquiring land can be difficult
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and expensive. Additionally, hybrid systems may face conflicts with agricultural
activities and biodiversity conservation efforts. Footnote: Land acquisition for hybrid
projects can be a major challenge, as both solar and wind require substantial land
footprints.13

Location Dependency: The feasibility of hybrid systems depends on access to both
strong solar radiation and wind resources. Not all regions have the optimal conditions
for hybrid systems, limiting where they can be effectively deployed.

2. Economic Challenges

a. High Initial Capital Costs

Capital-Intensive Projects: Solar-wind hybrid systems, especially those with
integrated energy storage, have high upfront capital costs. These costs can be a deterrent
for developers, particularly in regions with lower solar or wind resource potential.

Cost Recovery: Hybrid systems need long-term financial planning to recover costs.
While the operational costs are low compared to fossil fuel plants, the higher initial
investment requires stable revenue streams, such as power purchase agreements
(PPAs) or government incentives. Fluctuations in electricity prices or delayed

government payments could undermine project viability.

3. Policy and Regulatory Challenges

a. Inconsistent Policy Implementation

Fragmented Policies: While the National Solar Wind Hybrid Policy 2018 provides a
framework for promoting hybrid systems, the implementation of supportive policies
varies between states. Inconsistent regulations, approvals, and incentives at the state
level can hinder the widespread deployment of hybrid projects.

Subsidy Uncertainty: Changes in government policies, such as the reduction or
withdrawal of subsidies and tax incentives, could negatively impact hybrid project
economics. A lack of long-term policy clarity may discourage investment in hybrid

systems.

b. Complex Approval Processes

Permitting Delays: Developers often face long and complicated approval processes for
land acquisition, environmental clearances, and project commissioning. Bureaucratic
hurdles and red tape can delay project timelines, increase costs, and discourage

investment in hybrid projects.
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e Grid Access Regulations: Securing access to transmission infrastructure can be
challenging. Priority access is often given to conventional power plants, and hybrid

systems may struggle to compete for grid connection in some regions.

RECOMMENDATIONS:

o Policy Refinement: Suggest areas where the policy could be enhanced, such as
increasing financial incentives, improving grid integration, or expanding capacity
targets.

o Future Research Areas: Recommend areas for further research, including energy
storage integration or advanced grid management techniques.

o Public-Private Partnerships: Collaboration between the government and private

sector can help drive innovation, reduce costs, and overcome policy hurdles.

CONCLUSION:

The National Solar Wind Hybrid Policy 2018 represents a critical step toward reducing carbon
emissions in India by accelerating the deployment of clean energy technologies. By promoting
hybrid systems that combine solar and wind energy, the policy seeks to optimize land use,
transmission infrastructure, and grid stability. This approach not only enhances the efficiency
and reliability of renewable energy production but also directly contributes to a reduction in
carbon emissions by decreasing dependency on coal and other fossil fuels for electricity
generation. Moreover, the hybrid policy aligns with India's commitments under the Paris
Agreement, reinforcing the country's trajectory towards a low-carbon economy. As hybrid
energy systems gain traction, they will play a crucial role in achieving India's renewable energy
targets and long-term decarbonization goals, further positioning the country as a global leader
in clean energy transition.In essence, the policy's emphasis on integrating solar and wind
technologies presents a pragmatic and effective mechanism for accelerating carbon reduction

in India's energy sector while ensuring energy security and economic sustainability.
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